REPORT DOCUMENTATION PAGE Form Approved

OMB No. 0704-0188

e,

Public reporting burden for this cotlection of information is estimated 10 sverage 1 hour oer resporse, including the time for reviewing instructions, searching existing data sources,
gathering and maintzining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden. to Washmgton Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefterson
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washingtan, DC 20503,

i. AGERCY USE ONLY (Leave blank)} 2. REPORY DATE 3. REPORT TYRE AND DATES COVERED
5/26/99 Final Report 9/1/93 - 8/31/96
4. TITLE ARD SUBTITLE ' 5. FUNDING NURMBERS

Cloning of P8, A Transcription Factor Required of
Skeletogenic Gene Expression

6. AUTHOR(S)

PI: Eric H. Davidson

N00014-93-1-1400

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) ' 8. PERFORMING ORGANIZATION
Division of Biology REPORT NUMBER

California Institute of Technology
1200 E. California Blvd.
Pasadena, CA 91125

G, SPONSORING/MORITORING AGERCY NAME(S) ARD ADDRESSIES? 0. SPONSORING / MONITORING
AGENCY REPORT NUMBER
Office of Naval Research

800 N, Quincy St.
Arlington, VA 22217-5000

19990601 082 —

12z, DISTRIBUTION/ AVALLABILITY STATEMEMT 12b. DISTRIBUTION CODE

Distribution Unlimited

13. ABSTRACT (Maximum 200 words)

The transcription factor toward which this project was directed (formerly known as P8,
now as Sp(G/C)F-1) interacts with regulatory regions of many sea urchin embryo
genes, and probably acts as a general enhancer protein. During this year this factor
was: i, purified by affinity chromatography; ii, microsequence was obtained; iii, the
factor was sequenced; iv, its DNA binding site was determined; v, it was expressed in
bacteria and an antibody generated; vi, its provenance was determined; and an unusual
aspect of its structure was analyzed. The latter is that the factor appears in sea urchin
embryo nuclear extract in five different forms of decreasing molecular weight. These
forms are also presented in cell-free translation using synthetic mRNA from the cloned
cDNA. We shoed that—unusually—there are five successive ATG start sites in this
mRNA, all used more or less equally, thus accounting for five nested forms. The
sequence reveals Sp(G/C)F-1 to be a novel DNA-binding protein, unlike any in the data
banks. It is loaded into the egg in relatively large quantities during oogenesis and then
appears in embryo nuclei.

18, SUBJECT TERMS 15. NUMBER OF PAGES
sea urchin, transcription factor, embryo 16. PRICE CODE
17. SECURITY CLASSIFICATION | 18. SECURITY CLASSIFICATION [ 18. SECURHY CLASSIFICATION |20, LIMITATION OF ABSTRACT
QF REPORT OF THIS PAGE OF ABSTRACT
Unclassified Unclassified Unclassified UL
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)

Prescribed by ANSI Std. 739-18
2498-102



FINAL REPORT

Grant #: N00014-93-1-1400
PRINCIPAL INVESTIGATOR: Eric H. Davidson

INSTITUTION: California Institute of Technology

GRANT TITLE: Cloning of P8, A Transcription Factor Required for Skeletogenic
Gene Expression

AWARD PERIOD: 9/1/93-8/31/96

OBJECTIVE: This is an AASERT Graduate Training Project, the object of which
is to isolate, purify, clone, and characterize transcription factors that interact with
the regulatory domains of skeletogenic genes in the sea urchin.

APPROACH: The known target site of the factor Sp(G/C)F-1, which interacts
with the SM50 and SM30 skeletogenic genes, provides the means to purify this
protein, clone it and characterize its interaction with DNA, its own structure, its
provenance, and its particular function.

ACCOMPLISHMENTS: The transcription factor toward which this project was
directed (formerly known as P8, now as Sp(G/C)F-1) interacts with regulatory
regions of many sea urchin embryo genes, and probably acts as a general
enhancer protein. During this year this factor was: i, purified by affinity
chromatography; ii, microsequence was obtained; iii, the factor was sequenced;
iv, its DNA binding site was determined; v, it was expressed in bacteria and an
antibody generated; vi, its provenance was determined; and an unusual aspect of
its structure was analyzed. The latter is that the factor appears in sea urchin
embryo nuclear extract in five different forms of decreasing molecular weight.
These forms are also presented in cell-free translation using synthetic mRNA
from the cloned cDNA. We shoed that—unusually—there are five successive
ATG start sites in this mRNA, all used more or less equally, thus accounting for
five nested forms. The sequence reveals Sp(G/C)F-1 to be a novel DNA-binding
protein, unlike any in the data banks. It is loaded into the egg in relatively large
quantities during oogenesis and then appears in embryo nuclei.

SIGNIFICANCE: In the course of this project the Graduate Fellow carrying out
the work acquired professional expertise in the complete range of molecular
technologies required for transcription factor isolation and characterization. As a
result we now have our hands on another of the regulatory molecules that
control gene expression, including skeletogenic gene expression.
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